Characterization of rat and human liver microsomal cytochrome P-450 forms involved in nifedipine oxidation, a prototype for genetic polymorphism in oxidative drug metabolism.
The metabolism of the dihydropyridine calcium antagonist and vasodilator nifedipine has been reported to exhibit polymorphism among individual humans (Kleinbloesem, C. H., van Brummelen, P., Faber, H., Danhof, M., Vermeulen, N. P. E., and Breimer, D.D. (1984) Biochem. Pharmacol. 33, 3721-3724). Nifedipine oxidation has been shown to be catalyzed by cytochrome P-450 (P-450) enzymes. Reconstitution, immunoinhibition, and induction studies with rat liver indicated that the forms designated P-450UT-A and P-450PCN-E are the major contributors to microsomal nifedipine oxidation. The P-450 which oxidizes nifedipine (P-450NF) was purified to electrophoretic homogeneity from several human liver samples. Antibodies raised to P-450NF were highly specific as judged by immunoblotting analysis and inhibited greater than 90% of the nifedipine oxidase activity in human liver microsomes. A monoclonal antibody raised to the human P-450 preparation reacted with both human P-450NF and rat P-450PCN-E. Immunoblotting analysis of 39 human liver microsomal samples using anti-P-450NF antibodies revealed the same 52,000-dalton polypeptide, corresponding to P-450NF, with only one of the microsomal samples showing an additional immunoreactive protein. The level of nifedipine oxidase activity was highly correlated with the amount of P-450NF thus detected using either polyclonal (r = 0.78) or monoclonal (r = 0.65) antibodies, suggesting that the amount of the P-450NF polypeptide may be a major factor in influencing the level of catalytic activity in humans as well as rats. Cytochrome b5 enhanced the catalytic activity of reconstituted P-450NF, and anti-cytochrome b5 inhibited nifedipine oxidase activity in human liver microsomes. P-450NF also appears to be a major contributor to human liver microsomal aldrin epoxidation, d-benzphetamine N-demethylation, 17 beta-estradiol 2- and 4-hydroxylation, and testosterone 6 beta-hydroxylation, the major pathway for oxidation of this androgen in human liver microsomes.